A 44-year-old man with a history of end-stage dilated cardiomyopathy status-post orthotopic cardiac transplant 14 years ago presented for coronary angiography in preparation for re-operative tricuspid valve replacement. Coronary angiography revealed an anomalous origin of the left coronary artery, with a common coronary trunk arising from the right coronary cusp and bifurcating into right and left main coronary arteries. Interestingly, the right and left coronary arteries coursed to form the shape of a heart, hence, a heart within a heart! V C 2017 Wiley Periodicals, Inc.
INTRODUCTION
In the following discussion, we report a case of an anomalous origin of the left main coronary artery arising from the right coronary cusp in a patient statuspost heart transplant. The transplanted heart is supplied by a common coronary trunk arising from the right coronary cusp and bifurcates into right and left main coronary arteries, which course to form the shape of a heart, providing a unique and interesting display of this rare anomaly.
CASE REPORT
A 44-year-old man with a history of antiphospholipid antibody syndrome, venous thromboembolism, chronic hepatitis cardiomyopathy status-post orthotopic cardiac transplant 14 years ago presented with chest pain and acute on chronic heart failure. Initial noninvasive workup revealed severe tricuspid regurgitation due to a flail tricuspid leaflet. He was referred for coronary angiography in preparation for re-operative tricuspid valve replacement.
Coronary angiography was performed via access from the right radial artery. A JR4 catheter was used to engage a common coronary trunk in the right aortic cusp. Imaging in the left anterior oblique caudal view revealed a common coronary trunk bifurcating into right and left main coronary arteries (Fig. 1) . The right coronary artery (RCA) was dominant and supplied a large posterior descending artery (Supporting Information Video 1). The left main coronary artery (LMCA) bifurcated into left anterior descending (LAD) and left circumflex arteries (LCX) (Supporting Information Video 2). There was a severe stenosis in the distal left circumflex artery after the take-off of the third obtuse marginal branch, as well as evidence of distal vessel pruning, consistent with cardiac allograft vasculopathy.
He later underwent a successful tricuspid valve replacement with a 29 mm St. Jude Epic bioprosthetic heart valve. His initial chest pain had resolved after diuresis and was ultimately attributed to heart failure. Coronary bypass grafting of the left circumflex artery was deferred at the time of surgery due to the distal location of the stenosis.
DISCUSSION
An anomalous origination of a coronary artery from the opposite sinus is a rare congenital abnormality. Prior studies have estimated the global incidence at approximately 0.92% for anomalous RCA origin and 0.15% for anomalous LMCA origin [1] . The clinical impact of anomalous coronary origins is variable and dependent on the specific anomaly. For anomalous origination of the RCA from the left coronary cusp, the majority of patients have no symptoms and observation is recommended in the absence of clinical events [2] . In the rarer cases of anomalous origination of the LMCA from the right coronary cusp, the risk of coronary compression and sudden death are greater, and surgical correction is often recommended [2] .
The incidence and clinical impact of coronary artery anomalies in transplanted hearts is unknown, with only a few published case reports [3, 4] . This is the first reported case to our knowledge of an anomalous origination of the LMCA from the right coronary cusp in a transplanted heart. There is one prior case report of an anomalous origination of the LAD from the pulmonary artery which was known at the time of transplant; in that case, surgical modification of the aortopulmonary groove was performed at the time of transplant to prevent future LMCA compression [5] . In the case presented above, the anomaly was not known prior to transplant and was originally discovered at the time of the patient's first screening coronary angiogram after transplant. Further imaging at the time with cardiac magnetic resonance imaging revealed that the artery coursed anteriorly to the pulmonary artery, implying a lower risk of coronary compression and ischemia. Surgical intervention was deferred and the patient was followed and observed, with no clinical symptoms related to his coronary anomaly during his 14 years posttransplant. Given his lack of symptoms and the anterior course of the coronary artery, the risk of compression was considered low enough that intervention was deferred again at the time of his tricuspid valve replacement.
CONCLUSION
To our knowledge, this is the first reported case of an anomalous origination of the LMCA from the right coronary cusp in a transplanted heart. Furthermore, the orientation of the coronary arteries in the shape of a heart provides a unique and interesting display of this anomaly. Fig. 1 . Coronary angiography in the left anterior oblique caudal view revealing an anomalous coronary artery, with a common coronary trunk bifurcating into right coronary and left main coronary arteries in a patient with a transplanted heart. Note the course of the coronary arteries on the angiogram forms a heart-thus, a heart within a heart!
